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Abstract
The COVID-19 crisis has forced researchers in Ecology to change the way we work 
almost overnight. Nonetheless, the pandemic has provided us with several novel 
components for a new way of conducting science. In this perspective piece, we sum-
marize eight central insights that are helping us, as early career researchers, navigate 
the uncertainties, fears, and challenges of advancing science during the COVID-19 
pandemic. We highlight how innovative, collaborative, and often Open Science-
driven developments that have arisen from this crisis can form a blueprint for a 
community reinvention in academia. Our insights include personal approaches to 
managing our new reality, maintaining capacity to focus and resilience in our projects, 
and a variety of tools that facilitate remote collaboration. We also highlight how, at 
a community level, we can take advantage of online communication platforms for 
gaining accessibility to conferences and meetings, and for maintaining research net-
works and community engagement while promoting a more diverse and inclusive 
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1  | INTRODUC TION
The COVID-19 pandemic is pushing the world into a multidi-
mensional crisis that is disrupting global education and research 
(IAU, 2020; Witze, 2020; World Bank, 2020). Closed institutions and 
facilities, travel bans, hiring freezes, suspended meetings, a sudden 
shift to online teaching, visa restrictions, and limits to field cam-
paigns are just a few of the multiple challenges that educators and 
researchers face. How long-lasting and severe these impacts will be 
for a typically field- and laboratory-based, international, and collab-
orative field such as Ecology is still unknown. At the same time, other 
well-known issues in academia such as inequalities based on gen-
der (Costa, 2020; Wallace & York, 2020), ethnicity and sociocultural 
background (Brandt et al., 2020; Dennis et al., 2005), and challenges 
for researchers in developing countries (Moakofhi et al., 2017; 
Wanelik et al., 2020) are now exacerbated as a result of the actions 
to prevent the spread of COVID-19.
As the pandemic is affecting almost every aspect of our pro-
fession, the many challenges and consequences of working in aca-
demia during COVID-19 have been thoroughly discussed (Malisch 
et al., 2020; Myers et al., 2020; Staniscuaski et al., 2020; Walker 
et al., 2020). However, the scientific community may be missing out 
on opportunities for strengthened collaboration and reciprocal sup-
port by not sufficiently discussing unique opportunities that have 
emerged for doing science during these new circumstances. The cur-
rent COVID-19 crisis provides us with a unique opportunity to gain 
new perspectives on how we have done science in the past—what 
did not work so well, what the barriers were to conducting science—
and to explore what we can gain from this experience to improve 
our future. If “necessity is the mother of invention,” then, in the light 
of COVID-19, we find ourselves with a learning-by-doing window of 
opportunity. Specifically, the innovative, collaborative, and Open 
Science responses that are currently being developed may help to 
promote a community reinvention in academia.
We are a diverse group of mostly Early Career Researchers 
(ECRs), who met during an international postgraduate field course 
on plant functional traits,1 which was suddenly disrupted by the 
pandemic (see Cotner et al., 2020). This experience, in addition to 
adjusting to the new normality of remote-based working once we 
returned home, inspired us to reflect on the creative problem-solv-
ing approaches being taken to maintain focus, along with establish-
ing and maintaining partnerships. Here, we summarize eight central 
insights learned from our own experience of doing research and 
collaborating internationally in the era of COVID-19 that are help-
ing us to continue working as ECRs in ecology during the pandemic 
(summarized in Figure 1). We focus on (1) how to navigate the cur-
rent uncertainties, fears, and challenges of working under a new re-
ality, and (2) how new practices for remote collaboration can serve 
as components of a new way of conducting science during and in 
a postpandemic world. We argue that even in isolation, there are 
multiple opportunities for doing cutting edge collaborative science 
and scientific outreach.
2  | THE IMPORTANCE OF RESILIENCE: 
REPL AN, REDIREC T,  RESCHEDULE
One of the biggest challenges of the pandemic is the inability for 
many to either complete field campaigns or have access to labora-
tory facilities and equipment. For example, losing just one year of 
data can be damaging for the ability of many researchers, particu-
larly ECRs who have limited timeframes to complete their training 
or research projects (Inouye et al., 2018; Paula, 2020). ECRs that 
have to cancel their field studies or do not have access to labora-
tory equipment are especially vulnerable in our discipline compared 
to established researchers, as training and hands-on experience are 
usually gained through field campaigns and laboratory work. Here, 
the first step toward not only maintaining research activity, but in-
corporating this new reality into planning for the future, is to realize 
that every project suffers bottlenecks that delays in its completion, 
and that these are often beyond our control (Bielczyk et al., 2018). A 
useful starting point is to invest some time to reflect on the research 
priorities of the project, and to determine which parts should be fo-
cused on and which can and may need to be rescheduled or changed. 
A first question to ask to start this thought process is “what really 
needs to happen this year; this field season; this upcoming week?” 
Maybe it is not possible to collect all the data that were planned, so 
prioritizing the essentials is important. Indeed, instilling a routine of 
constantly rehashing the central research goals, (re)prioritizing goals, 
and not being afraid to update or change them is an essential part of 
building personal resilience (McEwen, 2012).
Personal resilience is the ability to positively adapt to adversity 
(Fletcher et al., 2013). Building personal resilience is a key trait for 
researchers, and COVID-19 has only underscored its importance. 
For many ECRs, rescheduling projects may seem too disappointing 
or may even not be an option, and having to redirect the research 
focus may seem challenging if not insurmountable. If project re-
framing is required, it is important to think carefully and draw upon 
the support of supervisors and colleagues, in order to balance pro-
ductivity and progress in redirecting research with topics that still 
community. Overall, we are confident that these practices can support a more inclu-
sive and kinder scientific culture for the longer term.
K E Y W O R D S
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     |  3CHACÓN-LABELLA Et AL.
are of interest and maintain engagement. In such cases, initiating 
conversations with supervisors and colleagues can provide a dif-
ferent perspective on a problem. Don't be afraid to think big or to 
share fears—enabling mutual understanding is crucial, and espe-
cially more experienced colleagues are likely to have gone through 
similar situations in their careers. Discussing with peers (i.e., in a 
laboratory meeting) the main goals and hypotheses to be tested in 
the project will promote reflection on what the bigger picture was, 
and enable easier identification of which goals can still be accom-
plished. Engaging with colleagues will provide feedback from differ-
ent perspectives, helping us to think outside the box, and eventually 
yielding new ideas.
3  | DIFFICULTIES TO FOCUS?:  THE 
POWER OF DOING SOMETHING E VERY DAY
While we find ourselves in these uncertain and stressful times, it can 
be difficult to know what we should expect from ourselves in terms 
of productivity and focus. Here, it is important to acknowledge that 
outside influences can play a big role in how we feel, especially 
among students and academics for whom mental health is becom-
ing an increasing focus (Evans et al., 2018; Levecque et al., 2017; 
Moulin, 2020). Between the camps of “this is a time to be extremely 
productive” and “this is a time of great despair,” there is a lot of 
scope for personal and professional victories. For many of us, one 
of the big issues we are facing is the inability to focus. We are all 
adapting to how this pandemic is affecting our home and work lives 
(Ahmad, 2020a, 2020b). Our capacity to maintain focus during this 
time should be seen as a learning process and an inability to focus 
should not be seen as a failure. We do not know how long this crisis 
will last, so it is vital that, as we adjust to this “new normal,” we prior-
itize our own mental and physical well-being (Ahmad, 2020b; Evans 
et al., 2018). This means ensuring we maintain social interactions, 
in-person or virtual, engage in exercise, and do things that provide 
psychological relief (Barry et al., 2018).
Still, workplace responsibilities do not disappear, even if we may 
not be in the actual physical workplace just now. With this in mind, 
what strategies are available to help us, as we focus on how to ease 
back into work? Approaches may involve trying to do something 
every day, or breaking down tasks into small goals, making to-do lists 
where small tasks can be ticked off, and establishing a clear daily 
or weekly routine. Such small and steady approaches help maintain 
momentum and provide a sense of accomplishment. During lock-
down, a key part of developing such routines is being able to main-
tain the distinction between home and office. Even when working 
from home, one could commit to “virtual commutes” (if possible): 
for example, a 15-min walk before and after work to separate the 
day. It is also important to take breaks—enjoy that lunch hour, or a 
cup of coffee. Having a designated office space, or setup, may also 
help maintain focus. Lastly, as we find ourselves with more online 
meetings, it could be advantageous to set aside meeting-free days or 
F I G U R E  1   We summarize eight 
central insights for turning challenges into 
opportunities as we look to establish a 
new way of conducting science during and 
in a postpandemic world
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afternoons, so as to reduce distractions and have blocks of time to 
dedicate to tasks that demand more focus.
There are also ways to work together to promote productivity 
and focus in laboratory or research groups, many of which also 
support developing strong group dynamics. One option is to es-
tablish daily morning check-ins, where all laboratory members 
meet virtually for 15 min to briefly discuss how everyone is doing, 
outline the day's plan, and share other news. These short meetings 
can help set the tone for the working day, and also promote focus 
and productivity through peer feedback and accountability. Other 
possibilities could take the form of “virtual pomodoros” with col-
leagues, where there are 25 min of work followed by 5 min to relax 
and chat. By hearing and seeing other people working, we are en-
couraged to keep focus, and we are rewarded with opportunities 
for conversation and access to colleagues to quickly check ideas or 
new developments. An extended version of this is virtual writing 
retreats, which can be a productive way to focus on a single piece 
of work (grant proposal, manuscript, a section of code), while also 
maintaining social contact.
4  | CULTIVATING YOUR RESE ARCH 
PORTFOLIO
Early career researchers in academia often struggle to manage com-
peting pressures. Bielczyk et al. (2018) provide useful guidelines for 
better self-management. One of their key suggestions is to envision 
our research activity as an “investment portfolio,” diversifying the 
skills that we acquire so the inability to complete a project due to un-
foreseen events does not ruin our entire career or project. While tra-
ditionally a lot of the effort is devoted to data collection, now may be 
the time to circumvent the lack of access to laboratories and fields 
by reorganizing and prioritizing other career development skills or 
to revisit scientifically important tasks that are usually placed on 
standby. Consider expanding skill sets with participation in online 
courses, working on side projects, cleaning and documenting data 
that have been collected for years or finally finishing (and publishing) 
that endless paper.
An interesting option to consider when primary data collec-
tion is impeded is working on evidence synthesis, such as sys-
tematic reviews or meta-analysis. As evidence synthesis is being 
more integrated into the broader research community (Nakagawa 
et al., 2020), opportunities arise to better prioritize future re-
search efforts (Grainger et al., 2020). Data synthesis approaches 
can help in “closing the loop” of the research process that origi-
nated on a research question, by detecting when such questions 
have accumulated enough quality evidence and which are the re-
search gaps that still need to be addressed (Grainger et al., 2020). 
For ECRs, building skills in evidence synthesis could bolster fu-
ture employment opportunities and increase research impact. 
Training in evidence synthesis approaches could possibly replace 
literature reviews traditionally forming the initial chapter of many 
honors or doctoral theses (Méndez, 2018). Evidence synthesis is 
also becoming increasingly crucial in the science–policy interface, 
both internationally through UN-mandated science synthesis ap-
proaches like the Intergovernmental Panel on Climate Change and 
the Intergovernmental Science-Policy Platform on Biodiversity 
and Ecosystem Services (IPCC, IPBES), and on a more local scale 
through various regional and governmental mechanisms (exam-
ples: European Food Safety Authority, http://www.efsa.europa.
eu/; Conservation Evidence, https://www.conse rvati onevi dence.
com/).
5  | TURN ISOL ATION INTO 
COLL ABOR ATION
As data collection is put on hold in many parts of the world, there 
is an increased opportunity to invest in open access to data, col-
laborative networks, and research infrastructure (Kituyi, 2020). 
Collaborative projects can help to improve the quality of ecological 
research by allowing data sharing (creating larger datasets; Pannel 
et al., 2019), facilitating problem solving (Goring et al., 2014), 
and tackling global problems (i.e., global change) while generat-
ing a more integrative understanding of ecosystems (Pannel 
et al., 2019). To initiate new collaborations, we need to be proac-
tive, ask around if colleagues have data they might have had lying 
in the drawer for a while, seek funding to promote collaborations, 
or reach out to potential data sources or collaborators whose work 
looks interesting. Here, mentors and more senior colleagues may 
have an important role in facilitating networking and collabora-
tion for ECRs (Gibson et al., 2019; Oni et al., 2016). In addition, 
Pannel et al. (2019) provide a list of initiatives and platforms to 
promote collaborations and interdisciplinary research that might 
help to connect ECRs. Alternatively, we should consider if our data 
are suitable for submitting to an existing collaborative network, or 
data repository. This could not only provide important opportuni-
ties for others, but also contribute to large-scale synthesis pro-
jects (as highlighted above), which will also increase the impact 
of our own work in the long term (Goodman et al., 2014; Goring 
et al., 2014). As the pandemic has hit some countries harder than 
others, or has peaked at different times, there might be possibili-
ties for someone elsewhere to replicate, or build upon, the project 
we had in mind, but either way, such collaborations will likely be 
fruitful at some point in the future.
With scientific endeavors increasingly drawing upon multidisci-
plinary approaches, these may open further opportunities to collab-
orate. Interdisciplinary research becomes especially relevant when 
we are facing a complex problem that can be addressed from dif-
ferent perspectives. In the context of the COVID-19 crisis, many of 
the skills or resources available to ecological researchers could be 
redeployed (although we must be careful when applying ecological 
inference tools to other fields; Carlson et al., 2020). For example, 
a group of ecologists from the Biodiversity and Conservation Area 
at Universidad Rey Juan Carlos (Madrid, Spain) initiated an interdis-
ciplinary project to develop a technique for COVID-19 diagnosis, 
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now integrating ecologists and microbiologists as well as different 
public hospitals in Madrid. In their innovative approach, they are 
using infrared spectrometry (Vis-NIRs), a technique generally em-
ployed to identify mineral nutrients and organic compounds in plant 
tissues or soil samples, to develop an inexpensive and reliable new 
testing method (http://bosca lia.org/en/covin irs-2). Interdisciplinary 
projects can develop in any context and not necessarily for COVID-
19, but this example highlights that these short-term opportuni-
ties, born out of necessity, may in the future become longer term 
collaborations.
6  | REMOTE COLL ABOR ATIONS: ONLINE 
PL ATFORMS, VERSION CONTROL , AND 
REPRODUCIBILIT Y TOOL S
The COVID-19 situation has shown that as researchers we can do 
a lot of our work and collaborate with other researchers remotely. 
But working remotely sometimes raises a lot of challenges in terms 
of “real-time” collaboration (Geange et al., 2020; Holt et al., 2020; 
Trogisch et al., 2020). Online collaboration tools enable us to work 
together efficiently, either through facilitating communication, the 
sharing or storage of files and documentation, and the capacity to 
work in a coordinated manner (Burgio et al., 2020). Tools for online 
collaboration must support the three main requirements of most 
ecology laboratories: (1) provide opportunities for real-time within-
team communication, (2) enable open and reproducible data man-
agement and coding workflows, and (3) facilitate file sharing and 
collaborative documents.
As the most popular tools for remote team communication, we 
may recommend a combination of a videoconferencing app (many 
such apps exist, and they have become very popular during social 
distancing), and online communication tools that allow group mes-
saging. Together, these can work as a “virtual office,” allowing quick 
and easy access to information and almost instant feedback from 
colleagues. An additional advantage of many messaging apps in-
cludes their capacity to integrate with a wide array of other remote 
collaboration tools such as shared drives, videoconferencing apps, 
and shared online documents. Here, with online collaborative work, 
finding tools that support version control can be critical.
This is also a good time to build reproducible workflows that fol-
low best-practice standards for project and data management (Cook 
et al., 2001), code development, and data analysis (Cook et al., 2001; 
Michener, 2006; Borer et al., 2009; Strasser et al., 2018). Fortunately, 
excellent tools and guidelines exist to develop such reproducible 
workflows (see, e.g., the British Ecological Society’s (2017) Guide to 
Reproducible Code and references therein). In the time of COVID-19 
crisis, reproducible workflows have the added value that they also 
promote online collaboration in that they allow for easy sharing and 
updating of data and materials. Some basic practices to facilitate 
remote collaboration in these terms include the following: (1) es-
tablishing well-documented workflows, covering all steps from proj-
ect planning and data collection up to the final analysis output; (2) 
adopting transparent and reproducible practices, including clean and 
repeatable script-based workflows that facilitates contributing, and/
or integrating new information using version control repositories; 
and lastly (3) ensuring easy accessibility to data, protocols, meth-
ods, or teaching materials. Large amounts of ecological data can be 
available for not only collaborators, but also for the broader research 
field using data sharing platforms or data repositories (facilitating 
their use of data in synthesis; Halbritter et al., 2020). Establishing 
these practices as habits early on can help ECRs to streamline their 
workflows and to interact with remote collaborators and supervisors 
efficiently.
7  | TAKE ADVANTAGE OF ONLINE 
CONFERENCE PL ATFORMS AND VIRTUAL 
MEETINGS
The halting of many conferences due to the COVID-19 pandemic 
has forced the scientific community to explore online alternatives 
(Achakulvisut et al., 2020; Holt et al., 2020; Lortie, 2020). Although 
virtual conferences cannot replace in-person ones, and lack some of 
the face-to-face benefits (Vekkaila et al., 2018), they do hold many 
opportunities that could be explored by ECRs and the broader sci-
entific community. For example, reduced attendance fees and zero 
travel costs may enable greater access by students, or encourage re-
searchers to explore conferences they might not otherwise consider 
attending. Furthermore, virtual conferences reduce VISA hassles for 
participants, which may often be more prohibitive for those from 
developing nations and, along with financial aspects, creates larger 
gaps between researchers from developing and developed coun-
tries (Bradley et al., 2020). Online conferences and virtual meetings 
also contribute to lowering researchers’ carbon footprint (Klöwer 
et al., 2020). Indeed, the format and content of online conferences 
is changing and developing fast as a response to the pandemic. The 
new online format is allowing useful and impactful interactions that 
enable better learning in some aspects than in-person meetings 
(Lortie, 2020).
Another possible benefit of a shift toward online communica-
tion platforms is an increased opportunity for access to resources 
and networked communities, for example, via virtual meeting 
spaces. Departmental seminars are a key way in which scientific 
insights are shared among the broader researcher community, and 
also provide excellent networking opportunities, particularly for 
ECRs. However, in the past, the capacity for institutes to invite and 
host guest seminar speakers has been primarily limited to those 
with bigger budgets. A shift toward online presentations would not 
only allow greater visibility for the presenter, but also enable in-
creased access for departments/institutions where this may have 
been either (a) too expensive, or (b) locationally difficult, that is, 
many southern hemisphere countries. In a similar vein, scientific 
workshops and resources can also be adopted, with many tradi-
tional face-to-face workshops already being shifted, or supported 
by online platforms.
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8  | RESE ARCH NET WORKS AND 
COMMUNIT Y ENGAGEMENT
In-person meetings with informal discussions remain the main way 
to foster collaborations and network, especially for ECRs (Pannell 
et al., 2019). However, during the past decade, academics have increas-
ingly utilized both mainstream and academic-focused social network-
ing sites to supplement in-person activities such as sharing research 
and networking (Jordan & Weller, 2018). These platforms dissolve geo-
graphic borders, allowing researchers from across the world to share 
resources and engage with a variety of audiences outside their imme-
diate academic institutions (Cheplygina et al., 2020). ECRs can improve 
their visibility and searchability by highlighting their research, skills, 
accomplishments, and publications through curating an online profile 
(Nentwich & König, 2014; Tachibana, 2014). This could be via personal 
websites, or through registering on research platforms (e.g., ORCID, 
Google Scholar, ResearchGate). Many researchers also engage via 
social media, such as microblogging sites, where they share research, 
network and engage in scientific discussions (Bista, 2015; Cheplygina 
et al., 2020). These can be a useful way to keep up to date with recent 
scientific developments and opportunities, with many journals and in-
dividuals promoting new insights. The rise of “altmetrics” in academia, 
along with both online profiles and social media platforms, plays an im-
portant role in increasing the scientific visibility of research (Sugimoto, 
Work, Larivière, & Haustein, 2017).
Online tools also provide a resource for ECRs to build networks 
outside their own research community and connect with wider soci-
ety. Initiatives like Skype a Scientist and Live with Scientists enable 
researchers to engage in informal discussions about their research 
(usually in the form of a question and answer session) with different 
members of the community (e.g., school children or adults who do not 
formally engage in science). Such events can make important contri-
butions to increase scientific literacy among nonscientists and raise 
awareness of current research issues. As these events are hosted vir-
tually, ECRs can connect with communities from around the world and 
participants have the possibility to be exposed to a wide range of sci-
entific ideas that may have previously been inaccessible to them.
9  | PROMOTE A KINDER , MORE 
INCLUSIVE ,  AND DIVERSE COMMUNIT Y
In times of crisis, underrepresented groups are those that dispro-
portionately suffer the consequences of a sudden change (Bapuji 
et al., 2020). Even before the COVID-19 yielded the current interna-
tional crisis, diversity, equality, and inclusion were already important 
issues with critical implications in STEM (Brower, 2020; Cech & Blair-
Loy, 2019). The systemic disadvantage of minorities and women in 
academic and scientific enterprises is now magnified, and potential 
long-term effects of the current crisis over these underrepresented 
groups can be daunting (Brower, 2020; Staniscuaski et al., 2020). In 
the last months, we have seen a large number of reports highlight-
ing how the pandemic is disproportionately impacting academic 
mothers (Staniscuaski et al., 2020; Viglione, 2020) and people or 
regions with low incomes or limited access to technologies (Lee 
et al., 2019; The Economist Intelligence Unit, 2020).
As ECRs, we need the COVID-19 crisis to be a wakeup call for insti-
tutions and agencies to develop more flexible family-friendly policies 
and action to mitigate parenthood, but especially motherhood penal-
ties (Cech & Blair-Loy, 2019). Such policies will help to mitigate both 
the exit of trained professionals from the STEM workforce and the 
strong difficulties that these professionals face balancing childcare or 
caregiver duties alongside their job responsibilities. In this context, or-
ganizational policies, the lack of work–life programs and flexible work 
arrangements, and increased workloads are significantly associated 
with the prevalence of mental health problems in academia (Levecque 
et al., 2017). Now more than ever it is essential to understand that 
being locked at home does not necessarily translate into a boost in 
productivity (Paula, 2020). We are all living stressful times and oper-
ating with more responsibilities and concerns than ever before: that 
is, family losses, sick relatives, extreme loneliness, or visa suspensions 
among others, but are also finding themselves with fewer resources 
to complete their work. Now is the opportunity to use this time to 
develop a more empathic and supportive community by adjusting 
our expectations of workplace productivity of both ourselves and 
others. Here, institutions and policymakers have a leading role in fa-
cilitating management of work–life balance and workloads (Levecque 
et al., 2017) and developing programs that do not compromise ECRs 
future job (i.e., considering extending contracts; Paula, 2020). At a 
personal or laboratory group level, it may be addressed by developing 
a value statement or code of conduct, and working toward improve-
ments of supervisor's leadership style and team decision-making 
culture within the laboratories (Fernandez & Shaw, 2020; Levecque 
et al., 2017).
For building a more inclusive and diverse scientific community, 
we must also consider that most of the new approaches for working 
and collaborating remotely rely upon Internet access, visual displays, 
and text-based chat interactions. In this context, it is important to ac-
knowledge the difficulties to ensure access to meetings, resources, and 
digital networks for everyone. For example, it is crucial to appreciate 
which additional challenges may be faced either by colleagues from 
developing countries with unequal access to technologies (Moakofhi 
et al., 2017), those from across different time-zones (Andersson, 2008), 
or members of the scientific community with disabilities. A few simple 
suggestions when Internet and technology access are limited include 
replacing complicated online platforms for sharing materials with those 
that are easier to navigate and that require less data (such as email), and 
audio-visual platforms by more handy and less data usage audio-visual 
apps that can be accessed via mobile phones (which most people have). 
Another simple suggestion to take advantage of audio-visual plat-
forms options is to record and save meetings or lectures for later use. 
Ensuring flexibility with virtual meetings, allowing the coexistence of 
live meetings with prerecorded ones and integrating additional tools/
resources for members with disabilities, is important to make sure that 
traditional in-person meeting barriers (Sohn, 2019) are not transferred 
to virtual meetings if we are to be truly inclusive.
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10  | CONCLUSIONS: AN OPPORTUNIT Y 
FOR COMMUNIT Y REINVENTION IN 
AC ADEMIA
The pandemic has illuminated that the way we do science is chang-
ing. Indeed, we are now in a process of adapting to this new real-
ity. During this transition, each of us first need to take care of our 
mental and physical health, we need to help each other, and adopt 
new practices to maintain our capacity to focus and to promote re-
silience in our research practice. Within a very short time, we have 
shifted from a 100 percent in-person model to an almost com-
pletely remote one. However, in this process we have also adopted 
new practices that hold large potential to serve as a foundation 
for a more international, collaborative, and Open Science model 
underpinned by technological developments. The question here is: 
“What do we want to keep for the future, and how?” The COVID-
19 crisis presents the opportunity for researchers and institutions 
to transition to a new hybrid model that integrates remote and 
in-person workflows, taking advantage of the new skills that have 
recently been developed. It also presents us multiple opportuni-
ties to address long-lasting issues in academia, such as the lack 
of diversity, equity and inclusivity. To take the final steps and use 
the momentum, we not only individually need to take action, but 
need the commitment and support of our institutions and research 
agencies. If we succeed to transform this new workstyle into rou-
tines, it could serve as a model for a community reinvention in 
academia. We should not miss the opportunity to take many of the 
eight insights for conducting science as a foundation to design the 
community that we want to work in.
ACKNOWLEDG MENTS
We would like to thank our fellow Plant Functional Traits Course 
2020 participants for being great colleagues who pulled together 
during a challenging time and still created a fun field course expe-
rience. We would also like to thank Tasha-Leigh J. Gauthier, Laura 
H. Jessup, Jocelyn Navarro, Maria Elisa Pierfederici, and Eugenia 
Sánchez for valuable discussions as we developed the initial draft 
of the manuscript. We are grateful for the financial support pro-
vided by the Norwegian Research Council to develop the Plant 
Functional Trait Courses (project 274831 RECITE and 287784 
EXPERTS under the INTPART program), and also support from 
the National Science Foundation (awards ABI-1565118 and HDR-
1934790). SLM would also like to thank the Natural Environment 
Research Council Award NE/L002612/1 for supporting attend-
ance of the 2020 Plant Functional Trait Course. JvO was sup-
ported by the Independent Research Fund of Denmark, project 
7027-00133B. JCL is supported by the project 287784 EXPERTS 
of the Norwegian Research Council.
CONFLIC T OF INTERE S TS
The authors declare no competing interests.
AUTHORSHIP CONTRIBUTIONS
Conceptualization: JCL and SRG lead; MB, BJE, WFR, RG, AHH, 
SLM, JvO, SPP, TS equal. Writing - Original Draft Preparation: JCL 
and SRG lead; MB, BJE, WFR, RG, AHH, SLM, JvO, SPP, and TS equal. 
Writing - Review and Editing: JCL and SRG lead; MB, BJE, WFR, RG, 
AHH, SLM, JvO, SPP, TS, and VV equal. Visualization: TS lead; MB, 
JCL, BJE, WFR, SRG, RG, AHH, SLM, JvO, SPP, TS, and VV equal.
ORCID
Julia Chacón-Labella  https://orcid.org/0000-0002-6787-1295 
Mickey Boakye  https://orcid.org/0000-0002-6557-9928 
Brian J. Enquist  https://orcid.org/0000-0002-6124-7096 
William Farfan-Rios  https://orcid.org/0000-0002-3196-0317 
Ragnhild Gya  https://orcid.org/0000-0002-2483-2069 
Aud H. Halbritter  https://orcid.org/0000-0003-2597-6328 
Sara L. Middleton  https://orcid.org/0000-0001-5307-8029 
Jonathan von Oppen  https://orcid.org/0000-0001-6346-2964 
Samuel Pastor-Ploskonka  https://orcid.
org/0000-0001-8505-7660 
Tanya Strydom  https://orcid.org/0000-0001-6067-1349 
Vigdis Vandvik  https://orcid.org/0000-0003-4651-4798 
Sonya R. Geange  https://orcid.org/0000-0001-5344-7234 
ENDNOTE
1https://plant funct ional trait scour ses.w.uib.no/ 
R E FE R E N C E S
Achakulvisut, T., Ruangrong, T., Bilgin, I., van den Bossche, S., Wyble, B., 
Goodman, D. F. M., & Kording, K. P. (2020). Improving on legacy con-
ferences by moving online. eLife, 9, e57892. https://doi.org/10.7554/
eLife.57892
Ahmad, A. S. (2020a). Why you should ignore all that Coronavirus-inspired 
productivity pressure. The Chronicle of Higher Education. Available 
at: <https://www.chron icle.com/artic le/Why-You-Shoul d-Ignor 
e-All-That/248366> (accessed July 22, 2020).
Ahmad, A. S. (2020b). Productivity and happiness under sustained disaster 
conditions. The Chronicle of Higher Education. Available at, <https://
www.chron icle.com/artic le/Produ ctivi tyHap pines s/248481>
Andersson, A. (2008). Seven major challenges for e-learning in devel-
oping countries: Case study eBIT, Sri Lanka. International Journal of 
Education and Development Using Information and Communication 
Technology, 4(3), 45–62.
Bapuji, H., Patel, C., Ertug, G., & Allen, D. G. (2020). Corona crisis and 
inequality: Why management research needs a societal turn. Journal 
of Management, 46(7), 1205–1222. https://doi.org/10.1177/01492 
06320 925881
Barry, K. M., Woods, M., Warnecke, E., Stirling, C., & Martin, A. (2018). 
Psychological health of doctoral candidates, study-related chal-
lenges and perceived performance. Higher Education Research and 
Development, 37(3), 468–483. https://doi.org/10.1080/07294 
360.2018.1425979
Bielczyk, N. Z., Ando, A., Badhwar, A., Caldinelli, C., Gao, M., Haugg, 
A., Hernandez, L. M., Ito, K., Kessler, D., Lurie, D., Makary, M. M., 
Nikolaidis, A., Veldsman, M., Allen, C., Bankston, A., Costa Boffino, 
C., Bottenhorn, K. L., Braukmann, R., Cheplygina, V., … Zhou, X. 
(2018). Effective self-management for early career researchers in 
8  |     CHACÓN-LABELLA Et AL.
the natural and life sciences. Neuron, 22(2), 212–217. https://doi.
org/10.1016/j.neuron.2020.03.015
Bista, K. (2015). Is Twitter an effective pedagogical tool in higher edu-
cation? Perspectives of education graduate students. Journal of the 
Scholarship of Teaching and Learning, 15(2), 83–102.
Borer, E. T., Seabloom, E. W., Jones, M. B., & Schildhauer, M. (2009). 
Some Simple Guidelines for Effective Data Management. Bulletin 
of the Ecological Society of America, 90, 205–214. https://doi.
org/10.1890/0012-9623-90.2.205
Bradley, A., Höfer, J., Savaglia, V., & Eayrs, C. (2020). Survey on early 
career travel support shows geographic, career stage, and indige-
nous status inequality in access to polar science events. Advances in 
Geosciences, 53, 73–85.
Brandt, S., Cotner, S., Koth, Z., & McGaugh, S. (2020). Scientist 
Spotlights: Online assignments to promote inclusion in Ecology and 
Evolution. Ecology and Evolution, 10(22), 12450–12456. https://doi.
org/10.1002/ece3.6849
British Ecological Society (2017). A Guide to Reproducible Code in 
Ecology and Evolution (edited by N. Cooper, & P.-Y. Hsing). Available 
at: <https://www.briti sheco logic alsoc iety.org/wp-conte nt/uploa 
ds/2017/12/guide -to-repro ducib le-code.pdf>
Brower, T.. (2020) Diversity, Equity And Inclusion: What The Coronavirus 
Teaches And How We Must Respond. Forbes. Available at: <https://
www.forbes.com/sites/ tracy browe r/2020/05/19/diver sity-equit 
y-and-inclu sion-what-the-coron aviru s-teach es-and-how-we-must-
respo nd/#76809 9b44d05> (accessed July 22, 2020).
Burgio, K. R., MacKenzie, C. M., Borrelle, S. B., Ernest, S. K. M., Gill, J. 
K., Ingeman, K. E., Teffer, A., & White, E. P. (2020). Ten Simple Rules 
for a successful remote postdoc. PLoS Computational Biology, 16(5), 
e1007809.
Carlson, C. J., Chipperfield, J. D., Benito, B. M., Telford, R. J., & O’Hara, R. 
B. (2020). Species distribution models are inappropriate for COVID-
19. Nature Ecology and Evolution, 4, 770–771.
Cech, E. A., & Blair-Loy, M. (2019). The Changing Career Trajectories 
of New Parents in STEM. Proceedings of the National Academy of 
Sciences of the United States of America, 116(10), 4182–4187.
Cheplygina, V., Hermans, F., Albers, C., Bielczyk, N., & Smeets, I. (2020). 
Ten simple rules for getting started on Twitter as a scientist. PLoS 
Computational Biology, 16(2), e1007513.
Cook, R. B., Olson, R. J., Kanciruk, P., & Hook, L. A. (2001). Best practices 
for preparing environmental data sets to share and archive. Bulletin 
of the Ecological Society of America, 82(2), 138–141. http://daac.ornl.
gov/PI/BestP racti ces-2010.pdf
Costa, K. (2020). Women's emotional labor in higher Ed and the COVID-
19 crisis. Women in Higher Education, 29(5), 13–15. https://doi.
org/10.1002/whe.20849
Cotner, S., Enquist, B., Chacon, J., Maitner, B., Farfan-Rios, W., Michaletz, 
S., Garen, J., Gauthier, T., Vandvik, V., Gya, R., Halbritter, A., Gaudard, 
J., Hošková, K., Pierfederici, M., Quinteros-Casaverde, N., Sanchez 
Diaz, E., Jessup, L., Strydom, T., & Von Oppen, J. (2020). International 
scientists need better support during global emergencies. Available at: 
<https://www.times highe reduc ation.com/blog/inter natio nal-scien 
tists -need-bette r-suppo rt-durin g-globa l-emerg encies> accessed 
July 22, 2020
Dennis, J. M., Phinney, J. S., & Chuateco, L. I. (2005). The role of motivation, 
parental support, and peer support in the academic success of ethnic 
minority first-generation college students. Journal of College Student 
Development, 46(3), 223–236. https://doi.org/10.1353/csd.2005.0023
Evans, T. M., Bira, L., Gastelum, J. B., Weiss, L. T., & Vanderford, N. L. 
(2018). Evidence for a mental health crisis in graduate education. 
Nature Biotechnology, 36(3), 282–284. https://doi.org/10.1038/
nbt.4089
Fernandez, A. A., & Shaw, G. P. (2020). Academic leadership in a time of 
crisis: The Coronavirus and COVID-19. Journal of Leadership Studies, 
14(1), 39–45.
Fletcher, D., & Sarkar, M. (2013). Psychological resilience: A review and 
critique of definitions, concepts, and theory. European Psychologist, 
18, 12–23. https://doi.org/10.1027/1016-9040/a000124
Geange, S. R., von Oppen, J., Strydom, T., Boakye, M., Gauthier, T., 
Gya, R., Halbritter, A., Jessup, L., Middleton, S., Pierfederici, M. 
E., Chacón-Labelle, J., Cotner, S., Farfán-Ríos, W., Maitner, B., 
Michaletz, S., Telford, R., Enquist, B., & Vandvik, V. (2020) Next 
generation field courses: Integrating Open Science and online 
learning. Ecology and Evolution. 1–11. https://doi.org/10.1002/
ece3.7009
Gibson, C., Stutchbury, T., Ikutegbe, V., & Michielin, N. (2019). Challenge-
led interdisciplinary research in practice: Program design, early ca-
reer research, and a dialogic approach to building unlikely collabora-
tions. Research Evaluation, 28(1), 51–62.
Goodman, A., Pepe, A., Blocker, A. W., Borgman, C. L., Cranmer, K., 
Crosas, M., Di Stefano, R., Gil, Y., Groth, P., Hedstrom, M., Hogg, 
D. W., Kashyap, V., Mahabal, A., Siemiginowska, A., & Slavkovic, A. 
(2014). Ten simple rules for the care and feeding of scientific data. 
PLoS Computational Biology, 10(4), e1003542.
Goring, S. J., Weathers, K. C., Dodds, W. K., Soranno, P. A., Sweet, L. C., 
Cheruvelil, K. S., Kominoski, J. S., Rüegg, J., Thorn, A. M., & Utz, R. 
M. (2014). Improving the culture of interdisciplinary collaboration in 
ecology by expanding measures of success. Frontiers in Ecology and 
the Environment, 12(1), 39–47.
Grainger, M. J., Bolam, F. C., Stewart, G. B., & Nilsen, E. B. (2020). 
Evidence synthesis for tackling research waste. Nature Ecology and 
Evolution, 4(4), 495–497.
Halbritter, A. H., De Boeck, H. J., Eycott, A. E., Reinsch, S., Robinson, D. 
A., Vicca, S., Berauer, B., Christiansen, C. T., Estiarte, M., Grünzweig, 
J. M., Gya, R., Hansen, K., Jentsch, A., Lee, H., Linder, S., Marshall, J., 
Peñuelas, J., Schmidt, I. K., Stuart-Haëntjens, E., & Wilfahrt, P., the 
ClimMani Working Group, and Vandvik, V. (2020). The handbook for 
standardized field and laboratory measurements in terrestrial climate 
change experiments and observational studies (ClimEx). Methods in 
Ecology and Evolution, 11, 22–37.
Holt, E. A., Heim, A. B., Tessens, E., & Walker, R. (2020). Thanks for in-
viting me to the party: Virtual poster sessions as a way to connect in 
a time of disconnection. Ecology and Evolution, 583(7816), 356–359. 
https://doi.org/10.1002/ece3.6756
IAU (2020). The Impact of Covid-19 on Higher Education Around the World. 
IAU Global Survey report. Available at: <https://www.iau-aiu.net/
IMG/pdf/iau_covid 19_and_he_survey_report_final_may_2020.pdf> 
(accessed July 22, 2020).
Inouye, D. W., Underwood, N., Inouye, B. D., Irwin, R. E. (2020). Support 
early-career field researchers. Science 368, 724.
Jordan, K., & Weller, M. (2018). Academics and Social Networking Sites: 
Benefits, Problems and Tensions in Professional Engagement with 
Online Networking. Journal of Interactive Media in Education, 2018(1), 1.
Kituyi, M. (2020). COVID-19: Collaboration is the engine of global sci-
ence - especially for developing countries. World Economic Forum., 
Available at: <https://www.wefor um.org/agend a/2020/05/globa 
l-scien ce-colla borat ion-open-sourc e-covid -19/> (accessed July 22, 
2020).
Klöwer, M., Hopkins, D., Allen, M., & Higham, J. (2020). An analysis of 
ways to decarbonize conference travel after COVID-19. Nature, 
583(7816), 356–359.
Lee, C., & Goss, J. (2019). How California’s Digital Divide Affects Students. 
Available at: <https://www.ppic.org/blog/how-calif ornia s-digit 
al-divid e-affec ts-stude nts/> accessed July 22, 2020
Levecque, K., Anseel, F., De Beuckelaer, A., Van der Heyden, J., & Gisle, 
L. (2017). Work organization and mental health problems in PhD 
students. Research Policy, 46(4), 868–879. https://doi.org/10.1016/j.
respol.2017.02.008
Lortie, C. J. (2020). Online conferences for better learning. EcoEvoRxiv, 
https://doi.org/10.32942/ osf.io/d5rqh
     |  9CHACÓN-LABELLA Et AL.
Malisch, J. L., Harris, B. N., Sherrer, S. M., Lewis, K. A., Shepherd, S. L., 
McCarthy, P. C., Spott, J. L., Karam, E. P., Moustaid-Moussa, N., 
McCrory Calarco, J., Ramalingam, L., Talley, A. E., Cañas-Carrell, J. 
E., Ardon-Dryer, K., Weiser, D. A., Bernal, X. E., & Deitloff, J. (2020). 
Opinion: In the wake of COVID-19, academia needs new solutions 
to ensure gender equity. Proceedings of the National Academy of 
Sciences, 117(27), 15378–15381.
McEwen, K. (2012). Building personal resilience as a geoscientist. Applied 
Earth Science, 121(4), 155–162.
Méndez, M. (2018). Ten simple rules for developing good reading hab-
its during graduate school and beyond. PLoS Computational Biology, 
14(10), e1006467.
Michener, W. K. (2006). Meta-information concepts for ecological 
data management. Ecological Informatics, 1(1), 3–7. https://doi.
org/10.1016/j.ecoinf.2005.08.004
Moakofhi, M., Leteane, O., Phiri, T., Pholele, T., & Sebalatlheng, P. 
(2017). Challenges of introducing e-learning at Botswana University 
of Agriculture and Natural Resources: Lecturers’ perspective. 
International Journal of Education and Development Using Information 
and Communication Technology, 13(2). 4–20.
Moulin, T. C. (2020). Mental health in academia: The role of work-
place relationships. Frontiers in Psychology, 11, 10–12. https://doi.
org/10.3389/fpsyg.2020.562457
Myers, K. R., Wei, Y. T., Yian, Y., Cohodes, N., Thursby, J. G., Thursby, 
M. C., Schiffer, P., Walsh, J. T., Lakhani, K. R., & Dashun, W. (2020). 
Unequal effects of the COVID-19 pandemic on scientists. Nature 
Human Behaviour, 4(9), 880–883. https://doi.org/10.1038/s4156 
2-020-0921-y
Nakagawa, S., Dunn, A. G., Lagisz, M., Bannach-Brown, A., Grames, E. 
M., Sánchez-Tójar, A., O’Dea, R. E., Noble, D. W. A., Westgate, M. J., 
Arnold, P. A., Barrow, S., Bethel, A., Cooper, E., Foo, Y. Z., Geange, 
S. R., Hennessy, E., Mapanga, W., Mengersen, K., Munera, C., … 
Haddaway, N. R. (2020). A new ecosystem for evidence synthesis. 
Nature Ecology & Evolution, 4(4), 498–501.
Nentwich, M., & König, R. (2014). Academia Goes Facebook? The 
Potential of Social Network Sites in the Scholarly Realm. In S. 
Bartling, & S. Friesike (Eds.), Opening Science, (pp. 107–124). Springer.
Oni, T., Sciarrino, F., Adesso, G., & Knight, R. (2016). Let researchers try 
new paths. Nature, 538(7626), 451–453.
Pannell, J. L., Dencer-Brown, A. M., Greening, S. S., Hume, E. A., Jarvis, 
R. M., Mathieu, C., Mugford, J., & Runghen, R. (2019). An early ca-
reer perspective on encouraging collaborative and interdisciplin-
ary research in ecology. Ecosphere, 10(10), e02899. https://doi.
org/10.1002/ecs2.2899
Paula, J. R. (2020). Lockdowns due to COVID-19 threaten PhD students’ 
and early-career researchers’ careers. Nature Ecology & Evolution, 
4(8), 999. https://doi.org/10.1038/s4155 9-020-1231-5
Sohn, E. (2019). Ways to make meetings accessible. Nature, 576(7787), 
S74–75.
Staniscuaski, F., Reichert, F., Werneck, F. P., de Oliveira, L., Mello-
Carpes, P. B., Soletti, R. C., Infanger Almeida, C., Zandona, E., Klein 
Ricachenevsky, F., Neumann, A., Schwartz, I. V. D., Tamajusuku, 
A. S. K., Seixas, A., & Kmetzsch, L. (2020). Impact of COVID-19 on 
academic mothers. Science, 368(6492), 724.
Strasser, C., Cook, R., Michener, W., & Budden, A. (2018). Primer on 
Data Management: What you always wanted to know. DataONE, 
1–11. http://www.datao ne.org/sites/ all/docum ents/DataO NE_BP_
Primer_020212.pdf
Sugimoto, C. R., Work, S., Larivière, V., & Haustein, S. (2017). Scholarly 
use of social media and altmetrics: A review of the literature. Journal 
of the Association for Information Science and Technology, 68(9), 
2037–2062.
Tachibana, C. (2014). A scientist’s guide to social media. Science Magazine., 
Available at: <https://www.scien cemag.org/featu res/2014/02/
scien tists -guide -socia l-media> (accessed July 22, 2020).
The Economist Intelligence Unit (2020). The Inclusive Internet Index. 
Available at: <https://thein clusi veint ernet.eiu.com/explo re/count 
ries/SE/> accessed July 22, 2020
Trogisch, S., Albert, G., Du, J., Wang, Y., Xue, K., & Bruelheide, H. (2020). 
Promoting resilience of large international collaborative research 
programs in times of global crisis. Ecology and Evolution, 10(22), 
12549–12554. https://doi.org/10.1002/ece3.6835
Vekkaila, J., Virtanen, V., Taina, J., & Pyhältö, K. (2018). The function of 
social support in engaging and disengaging experiences among post 
PhD researchers in STEM disciplines. Studies in Higher Education, 
43(8), 1439–1453.
Viglione, G. (2020). Are women publishing less during the pandemic? 
Here’s What the Data Say. Nature, 581(7809), 365–366.
Walker, J., Brewster, C., Fotinha, R., & Haak-Saheem, W. (2020). Three 
challenges facing academic research during the Covid-19 crisis. Available 
at: <https://www.times highe reduc ation.com/blog/three -chall enges 
-facin g-acade mic-resea rch-durin g-covid -19-crisis> accessed July 22, 
2020
Wallace, K. J., & York, J. M. (2020). A systems change framework for 
evaluating academic equity and inclusion in an Ecology and Evolution 
Graduate Program. Ecology and Evolution, 10, 10922–10929. https://
doi.org/10.1002/ece3.6817
Wanelik, K. M., Griffin, J. S., Head, M. L., Ingleby, F. C., & Lewis, Z. (2020). 
Breaking barriers? Ethnicity and socioeconomic background impact 
on early career progression in the fields of ecology and evolution. 
Ecology and Evolution, 10(14), 6870–6880. https://doi.org/10.1002/
ece3.6423
Witze, A. (2020). Universities will never be the same after the coronavi-
rus crisis. Nature, 582, 162–164.
World Bank (2020). World Bank Education and COVID-19. Interactive 
website. Available at: <https://www.world bank.org/en/data/inter 
activ e/2020/03/24/world -bank-educa tion-and-covid -19> (accessed 
July 22, 2020).
How to cite this article: Chacón-Labella J, Boakye M, Enquist 
BJ, et al. From a crisis to an opportunity: Eight insights for 
doing science in the COVID-19 era and beyond. Ecol Evol. 
2020;00:1–9. https://doi.org/10.1002/ece3.7026
